Abstract. No epidemiologic study for cystic echinococcosis in México has yet been described. The objective of this work was to determine the prevalence and distribution of human echinococcosis in a community of the state of México and its probable risk factors. A cross-sectional study was performed; household census was used to randomly select houses. The larval stage of Echinococcus was searched by ultrasound in liver, spleen, and kidney. A questionnaire was used for the investigation of risk factors. The study was performed with 401 persons, 64% were female. The prevalence of echinococcosis was 0.75%. Cases were distributed in the same sector of the community. The close distribution of cases suggests the same exposure source. There were 426 dogs in the community; feces were collected from 414 of these in search of cestode eggs. After treatment, 3 dogs had Taenia pisiformis but none had Echinococcus. This paper pioneers the search of human echinococcosis in México because it provides evidence of the presence of this tissue parasite at the community level.
INTRODUCTION
Echinococcosis is a cosmopolitan zoonotic disease affecting mainly populations with extensive livestock (cattle, ovine, porcine, equine). 1 This parasitic disease is acquired orally from dog feces contaminated with Echinococcus eggs. Echinococcus granulosus is the species most frequently found. [1] [2] [3] Natural history of echinococcosis in humans is poorly known because the disease is usually asymptomatic for several years, and when signs and symptoms appear, they are not pathognomonic because the parasites cause mechanical compressive phenomena or an intense inflammatory reaction due to rupture of the cyst and release of antigens. 4, 5 The frequency of echinococcosis reported from endemic regions is between 1.6% and 30%, depending on the diagnostic method used. [4] [5] [6] [7] [8] [9] Ultrasound (US) is the method of choice because of its high sensitivity and specificity; images have been classified in 5 stages. [5] [6] [7] [8] [9] [10] [11] Immunodiagnosis is performed using ELISA and western blot, the latter allowing identification of a specific 8-kDa band. 2, 12 The domestic cycle of the parasite is facilitated when pastoral dogs are allowed to eat viscera of the slaughtered livestock and people have incorrect habits toward dogs. 1, 2 The frequency of the disease is not known in México, as only scarce data are available: 0.3% of 40,073 pigs in slaughterhouses in central México were positive by meat inspection of infected viscera 13 ; six cases in hospitals for tuberculosis have been reported in Mexican patients [14] [15] [16] and some nonspecified hospital discharges 17 as well as the presence of antibodies in 15% of an suburban population living close to a slaughterhouse that detected pigs with echinococcosis. 18 An autochthonous case was identified and treated a few years ago in the Hospital General "Dr. Manuel Gea Gonzalez". The patient lives in a rural area in the state of México, the house has cement floors but no sewage system, therefore latrines are used. The family has a small farm where there are 4 dogs, 4 sheep, 3 cows, 2 horses, and 1 pig. Feces collected from the dogs were all negative for taeniid eggs. 19, 20 The epidemiologic survey performed in the patient's house identified risk conditions that motivated an in-depth study, which is the purpose of the present paper.
MATERIALS AND METHODS
The community studied is located in the State of México at 19°42Ј50Љ northern latitude, 99°13Ј24Љ west from the Greenwich meridian, at 2,300 meters above sea level; it has temperate climate, and is surrounded by four mountain chains: Sierra Madre Occidental, Neovolcanic axis, Sierra Madre Oriental and Sierra Madre del Sur. Government and health authorities of the municipality and the community were asked to authorize our study. The protocol was approved by the Ethics and Research Commissions of the General Hospital "Dr. Manuel Gea Gonzalez." Between September and November 2002, a transversal study was performed. An initial census regarding demographic data, housing characteristics, ownership of animals, and possible risk factors 6 of the population identified 1911 persons in 394 inhabited houses. Each house was considered as a sampling unit, and a 20% rate of nonparticipation was calculated. Houses were numbered and randomly selected. Inhabitants were invited to participate by telephone calls or personally at their homes, explaining the importance of performing an US that could identify cystic echinococcosis and other diseases. Interested persons received a comprehensive explanation, and those who agreed to participate signed a letter of informed consent. Questionnaires were applied to everyone 6 years and older on physical contact with dogs and to people 18 and older regarding knowledge of echinococcosis. US studies were performed with portable equipment (Echo Camera Mode SSD-500, 3.5 MHz; Aloka, Tokyo, Japan) in the health center. Cysts were searched in liver, spleen, and kidneys, those identified were classified according to criteria provided by WHO. 10 Case operational definition was: patient with a unilocular cystic lesion detected by US, which had a uniform anechoic contents, not delimitated with an hyperechoic ring, normally round or oval and of variable size, according to grades 1 to 5. 10 People with images suggestive of cystic echinococcosis were asked for a blood simple, sera were sent to CDC (Atlanta, GA) for western blot analysis. Statistical analysis was performed with SPSS 10.0 software (SPSS Inc., Chicago, IL). Most dogs present in the community were sampled once for feces using a rectal spoon; ≈ 1 g was introduced in small plastic flasks, kept at 4°C, and taken to the central laboratory. Coproparasitoscopic analyses were performed by the Faust technique, and eggs were viewed under an optical microscope (Nikon, Tokyo, Japan). Animals positive for cestode eggs were isolated in cages with fecal collection facilities, which were maintained in the backyards of their homes, and were treated orally with praziquantel at 30 mg/kg and 90 min later with arecoline hydrobromide at 6 mg/kg. Dogs were kept in the cage between 30 min and 4 hours until they expelled the tapeworms. After collection of feces, the dogs were released.
RESULTS
The community has electricity, chlorinated drinking water, and telephone services; 98% of the streets are paved; it is mainly agricultural but people also work in factories and other suburban employment; only 53 sheep, 27 cows, 9 horses, 6 pigs, and 4 goats were counted. Frequencies of known risk conditions for echinococcosis were as follows: 64% kept water in buckets or vats, 23% fed dogs with uncooked livestock viscera, and 22% grew vegetables in the backyard. It is important to note that 86% of the livestock residues were obtained from the butcher shop and only 14% from livestock slaughtered at home.
A sample of 401 inhabitants from 94 households, integrated by 64% female and 36% male with an average of 28 years of age (± 20) was studied; this sample had similar characteristics to the overall population. For the questionnaire about dogs, 167 dogs were counted in the sample, of which 62 were guardians, and the rest were pets, but in general, the significance of the dog in the household varied with age and with type of relationship ( Table 1) . Around 89% of the dogs stay outside the home, 6% live inside, and 5% of owners do not know exactly where the dogs stay. About 68% of the owners indicated that they like dogs; 3% said that their dogs had access to viscera of sheep, pigs, and cows, and 97% said that their dogs had access to chicken remains. Furthermore, 30% of interviewed people said that contact with dogs was by the hands, 25% only talk to them, 9% had no manifestation of affection to dogs, 9% hug or kiss dogs, and the remaining people did not answer this question. Nine percent of adults (people over 18 years) answered that they had heard of hydatid cysts or "sandy cysts," and 16% answered that they had seen cysts with "sand" in the viscera of livestock. Dog owners allowed sampling 414 from the 426 dogs present in the com- munity, and feces were collected in search of cestode eggs; 4 dogs were positive. These animals were treated: Taenia pisiformis adult parasites were recovered from 3 dogs, none had Echinococcus, and one dog did not release any tapeworm.
The case detected at General Hospital "Dr. Manuel Gea Gonzalez" 19, 20 was included in this study; two other people presented cysts under US. Figure 1 shows the map of the community with regard to the Mexican Republic and the locations of the 3 cases; interestingly, they were distributed in the same sector of the community. The index case, a 38-yearold female, had a solitary hydatid cyst in the liver, 60 mm in diameter, with undulating hyperechoic membranes floating inside the cyst fluid and a hyperechoic ring (Figure 2A) . The second case, a 46-year-old female, had a unilocular anechoic lesion in the left hepatic lobule, with the wall mildly delimitated by a round hyperechoic ring, measuring 55 × 48 mm ( Figure 2B ). The third case, an 89-year-old male, had a unilocular lesion in the right hepatic lobule with two densities: one anechoic and another one with internal echoes, having the image of a snowflake, and an irregular wall, measuring 76 × 72 mm ( Figure 2C ). Only the index case had symptoms and specific antibodies; the other two cases were asymptomatic and did not show the specific band in western blot. Therefore, the prevalence was 0.75% (3/401) . No statistical analysis provided significant differences between cases and controls, including odds ratios and Poisson regression analyses for rare events. 21 
DISCUSSION
This is the first community-based study performed in Mexico in search of autochthonous echinococcosis. Only 75% of the population participated in the study in spite of the fact that the US examination was free of charge and that people were told it would identify some visceral diseases; 3 people who had lived all their lives in the community were identified to have liver hydatid cysts. Therefore, US made it possible for us to detect a prevalence of 0.75% in a country where echinococcosis is considered practically absent. It is known that the disease is frequently asymptomatic, 2, 10 and in these types of cases, no humoral immune response is usually detected. 9, 10 Recently, in a community-based study performed using US and western blot in Peru, 4.9% of healthy people were positive by US and only 2.6% were positive by western blot. 22 Known risk factors, 6 such as feeding dogs with uncooked livestock viscera, keeping water in buckets or vats, and growing vegetables in gardens that are not necessarily sheltered from dogs and their feces and thus become a source of ingesting Echinococcus eggs, added to the clustered distribution of the 3 cases in the community give reliability to the results obtained in the study. In addition, an anthropological study performed in Mexico showed that dogs are considered mainly as partners, pets, and guardians, 23 and that study also resembles the present data. Although dogs were not practically considered as shepherds, and the questionnaire about dogs showed that only 3% of owners feed them with livestock viscera, the community census indicated that 23% of owners did permit their dogs to eat uncooked livestock viscera.
The 3 cases had hepatic cysts, which is the most common location of cysts worldwide, 2, 10 in contrast with the 6 hospitalized cases reported previously in Mexico that were pulmonary in nature. [14] [15] [16] The size of the Echinococcus cysts diagnosed was very similar (5-7 cm), suggesting exposure at simi-FIGURE 2. US images of the 3 cases of cystic echinococcosis found in the study. A unilocular cyst with its germinal layer, seen as a white floating membrane inside the cyst fluid, was found in the index case (A); a unilocular anechoic lesion was detected in the second case (B); and a unilocular lesion was observed in the right hepatic lobule with two densities-one anechoic and the other with internal echoes-and having the appearance of a snowflake; an irregular wall was also found in the third case (C). lar times and a long-lasting evolution, because cyst growth is very slow. 10 This information validates the absence of Echinococcus in dogs during the present study.
The prevalence of echinococcosis was 0.75%, confirming clinical data indicating this disease is not common in Mexico [14] [15] [16] [17] 19 ; therefore, no clear association with risk factors was found. In livestock, echinococcosis has only been reported in Mexico in low frequency in pigs, 13 and the index case had the bovine strain. 20 All of these data suggest that other factors should be considered to explain the low frequency, such as genetic resistance of humans, livestock, and especially dogs to E. granulosus. Interestingly, the cases (living all their lives in the same house) were distributed in the same sector of the community, suggesting the same exposure source. This paper is pioneering in the search of human echinococcosis in Mexico because it provides evidence of the presence of this tissue parasite at the community level.
